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RIXQGXODWLQJVXUIDFHV´WKH(PEU\RORJLFDO+RXVHLQWURGXFHGWKHQRWLRQRIEUDQGLGHQWLW\DQGPDVVFXVWRPL]DWLRQLQ
WKHFRQWH[WRIVLQJOHIDPLO\KRXVHV)LJD


)LJD,QVWDQFHRI(PEU\RORJLFDO+RXVH*/\QQE5HWKLQNLQJ/DVFDX[PRKDUFKLWHFWV
1622   Maria Helenowska – Peschke /  Procedia Engineering  161 ( 2016 )  1620 – 1624 
2UJDQLFVKDSHVDOVRHPHUJHIURPIRUPILQGLQJSURFHVVHVIRUVHOIVXIILFLHQWRUSDVVLYHKRXVHV5HWKLQNLQJ/DVFDX[
E\PRKDUFKLWHFWVLVDQH[DPSOHRIDSSURDFKLQJHFRORJLFDODZDUHQHVVWKURXJKFXVWRPZULWWHQVFULSWVWKDWDOORZWR
GHDOFUHDWLYHO\ZLWKHQHUJ\FRQFHUQVDQGFOLPDWLFFRQGLWLRQVÄ,QGRLQJVRZHGLGQRWVWDUWIURPDIL[HGW\SRORJ\EXW
UDWKHUWULHGWRXVHWKHFRQVWUDLQWVLPSRVHGDVDIRUPLQJWRROWKHUHE\GHYHORSLQJKLJKO\VSHFLDOL]HGSKHQRW\SHV>@
7KHUHVXOWLVFKDUDFWHUL]HGE\DVPRRWKFRQWLQXRXVXQGXODWLQJVXUIDFHVRIEXLOGLQJHQYHORSHVDQGFRQVWLWXWHKRXVLQJ
XQLWVWKDWKDYHQRDUFKLWHFWXUDOSUHGHFHVVRU)LJE
7KHIRUPRI7KH6RODU+RXVHDOVRUHVXOWVIURPSDUDPHWULFGHVLJQVWUDWHJ\LQZKLFK³IRUPIROORZVHQHUJ\´7KH
VKDSHRIWKHKRXVHUHVHPEOHVDWKUHHOHJJHGKHDGOHVVERG\RIDQDQLPDOFRYHUHGZLWKVFDOHVPDGHRIVRODUSDQHOV
)LJD>@


)LJD7KH6RODU+RXVH,$$&E6\VWHP%8567*DXWKLHU'-(GPLVWRQ
$SSUR[LPDWLRQUDWLRQDOL]DWLRQRIGRXEO\FXUYHGHQYHORSHVRIKRXVHVDQGUHTXLUHPHQWVLQWHUPVRIYHQWLODWLRQDQG
OLJKWDUHDFFRXQWHGIRULQQRYHOZD\VE\UHVHDUFKHUV9DULRXVFRPSXWDWLRQDOPHWKRGVRIIUHHIRUPSHQDOL]DWLRQDUH
ODUJHO\ ELDVHG WRZDUGV IRUPDO DQG DHVWKHWLF TXDOLWLHV DQG RSWLPDO SURGXFWLRQ FKDUDFWHULVWLFV WHVVHOODWLRQ LQWR IODW
SRO\JRQVRUWDNLQJLQWRDFFRXQWWKHGHIRUPDELOLW\RIWKHPDWHULDO7KHVPRRWKLQWHUQDODQGH[WHUQDOVNLQVRI3DVVLYH
+RXVHVGHVLJQHGE\3DYOLFHN-.DIWDQ0LVREWDLQHGE\WKHXVDJHRIFXUYHGWLPEHUFODGGLQJDQGFXUYHGSODVWHU
ERDUGVEXWWKHVWUXFWXUDOSDUWRIWKHKXOOLVSDQHOLVHGLQWRSRO\KHGUDOVXUIDFHVRDVWKHUHLVQRQHHGIRUDQ\FXUYHG
PHPEHUVRIWKHFRQVWUXFWLRQV\VWHP)LJE>@,Q(PEU\RORJLFDO+RXVHDSHUWXUHVIHQHVWUDWLRQDQGRSHQLQJVDUH
DFKLHYHGE\ WKHDOWHUQDWLYH VWUDWHJ\RI WHDUV VKUHGVDQGRIIVHWV LQ WKH VXUIDFH%\GXSOLFDWLQJFXUYHV LQ WKH VDPH
SRVLWLRQDQGWKHQVSUHDGLQJWKHFRQWUROYHUWLFHVDSDUWKHFUHDWHGRSHQLQJVWKDWFRLQFLGHQWZLWKWKHJHRPHWU\RIWKH
VXUIDFH>@
'LJLWDOEDVHGVXVWDLQDEOHVWUDWHJLHV
7KHXOWLPDWHJRDOIRUDUFKLWHFWVWKDWFDUHIRUWKHTXDOLW\RIWKHHQYLURQPHQWLVWRGHYHORSDKRXVLQJV\VWHPWKDW
UHTXLUHV ORZHQHUJ\FRQVXPSWLRQ IRU LWVSURGXFWLRQ IRU WKHFRQVWUXFWLRQRI LWVEXLOGLQJV DQG IRU WKHXVHRI VXFK
EXLOGLQJV&XVWRPGHVLJQ WRROV DUHEHLQJGHYHORSHG LQRUGHU WRPHHWGHPDQGV IRUSDVVLYH VROXWLRQV >@5H
WKLQNLQJ/DVFDX[UHVHDUFKIRFXVHGRQKRZIDUVSDFHLWVHOIFDQKHOSFUHDWHDQHIILFLHQWVXVWDLQDEOHVLQJOHKRXVLQJXQLW
ZLWKRXWWKHQHFHVVLW\IRUWKHDSSOLFDWLRQRIH[WHUQDOPHFKDQLFDOV\VWHPV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VXEVWDQWLDOIUHHGRPWRJHQHUDWHFRPSOH[IRUPVDQGWRLQYHQWDQGWHVWQHZVWUXFWXUDOVROXWLRQV&1&PLOOLQJZDWHU
MHW FXWWLQJ ODVHU FXWWLQJ RU ' SULQWLQJ JXDUDQWHH SUHFLVLRQ RI JHRPHWULFDOO\ GHPDQGLQJ FXVWRPL]HG EXLOGLQJ
FRPSRQHQWVHJGRXEOHFXUYHGVWUXFWXUDOHOHPHQWVDWDQDIIRUGDEOHSULFH7KHSRVVLELOLW\RIGLJLWDOPDQXIDFWXULQJ
EXLOGLQJFRPSRQHQWVVHHPVWRRIIHUDUHDODOWHUQDWLYHWRWKHFXUUHQWFRQVWUXFWLRQSUDFWLFHV>@$UFKLWHFWVZKRIRFXVHV
HVSHFLDOO\RQWKHILOHWRIDFWRU\SURFHVVRIWHQGHDOZLWKWLPEHUVWUXFWXUHVDVWKHFKRLFHRIZRRGOHDGVWRVWUXFWXUDO
HOHPHQWVDQGFRPSRQHQWVZKLFKDUHVPDOOOLJKWDQGPDQDJHDEOH>@7KH6RODU+RXVH%8567DQG3DVVLYH
+RXVH DUHPDQXIDFWXUHG DQG DVVHPEOHG UDWKHU WKDQEXLOW 3UHIDEULFDWHGZRRGHQ FRQVWUXFWLRQRI7KH6RODU+RXVH
FRQVLVWVRIFRPSRQHQWVWKDWDUHODVHUFXWIURPD[PPSO\ZRRGVKHHWDQGFRXOGEHPDQXIDFWXUHGDQ\ZKHUH
LQWKHZRUOGWKURXJKWKHQHWZRUNRI)DE/DEVWKDWDUHLQWKH$PHULFDV6RXWK$IULFD,QGLD1HWKHUODQGV1RUZD\DQG
6SDLQ VFDOHRIEXLOGLQJHOHPHQWVDQG OHYHORI WHFKQRORJ\XVHG LV VHOHFWHGE\ LWVDYDLODELOLW\DQGHDVHRIXVHDQG
PDLQWHQDQFH7KHWHQVLRQVWUXFWXUHRI%8567FRPSULVHVRIPXOWLSOHLQWHUORFNLQJSO\ZRRGULEVDQGLQVXODWHG
SDQHOVNLQ)LJF0RUHWKDQDWKRXVDQGQRQLGHQWLFDOUHODWLYHO\VPDOOEXLOGLQJSLHFHVDUHODVHUFXWIURP6WUXFWXUDO
,QVXODWHG3DQHOVRUSO\ZRRGWRWKHH[DFWGLPHQVLRQVDQGILW WRJHWKHU OLNHD'SX]]OHWKHSLHFH¶VSRSLQWRHDFK
RWKHU/LNHZLVH3DUDPHWULF'HVLJQ6\VWHPIRU3DVVLYH+RXVHVDOVRDOORZVIRUOLQNLQJJHRPHWU\GDWDWRIDEULFDWLRQ
SURFHVV&URVVODPLQDWHGWLPEHUZDVFKRVHQGXHWRWKHJRRGSHUIRUPDQFHFKDUDFWHULVWLFVLQWHUPVRIVXVWDLQDELOLW\DQG
WKHSRVVLELOLW\RIFXVWRPL]DWLRQHOHPHQWVWKURXJKGLJLWDOIDEULFDWLRQ
'LVFXVVLRQDQGFRQFOXVLRQV
³+RXVLQJLVVWLOOYHU\PXFKDIUXLWIXOSODFHWRORRNKRZDUFKLWHFWXUHFDQVHUYHVRFLHW\´'DYLV1RZDGD\V
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VRFLHW\ LQ GHYHORSHG FRXQWULHV FKDOOHQJHV DUFKLWHFWV WRGHVLJQ ORZHQHUJ\ SDVVLYH RU VHOIVXIILFLHQW VLQJOHIDPLO\
KRPHV,QQRYDWLRQLQDUFKLWHFWXUHSURFHHGVYLDWKHGHVLJQUHVHDUFKHIIRUWZKLFKKHOSXVWKLQNPRUHFUHDWLYHO\DERXW
ZKDWZHFDQDFFRPSOLVKLQWKHIXWXUH7KHJRRGH[DPSOHZRXOGEHSDUWLFLSDWRU\GHVLJQEDVHGRQZHEWHFKQRORJ\>@
,QLWLDWHGE\/\QQIRUPDOH[SHULPHQWVUHVXOWLQWKHGHSDUWXUHIURPWKHPRGHUQLVWLGHDRIDKRXVHEDVHGRQNLWRIGLVWLQFW
SDUWVWKDWFDQEHDGGHGRUVXEWUDFWHGLQRUGHUWRFXVWRPL]HVROXWLRQVDQGSXWLQWKHOLPHOLJKWFXUYLOLQHDUHQYHORSHV
D VSDWLDO QHJRWLDWLRQ EHWZHHQ SURJUDP VWUXFWXUH QDWXUDO DQG V\QWKHWLF HQYLURQPHQWV DQG PDWHULDOV 5HWKLQNLQJ
/DVFDX[UHPDLQVSXUHGUHDPWKDWDUHXQWDLQWHGE\WKHFRVWRIFRQVWUXFWLRQFRPPHUFLDOLVPDQGFRQVHUYDWLVP7KH
6RODU+RXVHVDUHDOUHDG\DYDLODEOHRQWKHPDUNHWWKHFXVWRPHUFDQFRQILJXUHKLVKHUKRXVHIURPGLIIHUHQWW\SHVRI
QHHGV+XWP5HIXJHP6WXGLRP+RXVHPRU9LOODP
7KH LGHD RI EULQJLQJ WRJHWKHU FXVWRPHU VSHFLILF QHHGV HQHUJ\ HIILFLHQF\ DQG DIIRUGDELOLW\ LV FXUUHQWO\ EHVW
VXSSRUWHGE\ SDUDPHWULFDOJRULWKPLFPHWKRGRORJ\ FRXSOHGZLWK GLJLWDO IDEULFDWLRQ7KLV VR FDOOHG ³GLJLWDO FKDLQ´
ZKHQXVHGWRDUFKLWHFWXUDOGHVLJQUHVXOWVLQIDVWFRQVWUXFWLRQWHFKQLTXHVDQGEHWWHUSHUIRUPDQFHRIWKHEXLOGLQJ$W
HDUO\ VWDJHV SDUDPHWULFDOJRULWKPLF PHWKRGRORJ\ FRQFHQWUDWHV GHVLJQ HIIRUW RQ EXLOGLQJ VRSKLVWLFDWHG PRGHOV
JHQHUDWLYH VFULSWV ,W LVZHOOIRXQGHG LQ FDVHRI DOJRULWKPLF IRUPILQGLQJRUZKHQGHDOLQJZLWK DVSHFWVRIPDVV
FXVWRPL]DWLRQRIEXLOGLQJVFRPSRQHQWV+RZHYHUGHILQLQJSDUDPHWULFDOJRULWKPLFV\VWHPVSRVHVDFKDOOHQJHGXHWR
WKH GLIILFXOW\ RI WDNLQJ LQWR DFFRXQW KDUGO\ PHDVXUDEOH DQG QRQPHDVXUDEOH GDWD VXFK DV SV\FKRORJLFDO FRPIRUW
H[SHULHQFHGLQDGRPHVWLFVSDFHZLWKFXUYHGFKDUDFWHULVWLFV>@
,WVHHPVWKDWIRUVRPHPRGHUQVRFLHW\PHPEHUVKRXVHGRHVQ¶WQHFHVVDULO\KDYHWREHODUJHFRVWO\LPPRYDEOHDQG
ODVWIRUJHQHUDWLRQV$KRXVHLVQRWPHUHO\DVKHOWHULWFDQEHDZD\RIGHFODULQJV\VWHPRIYDOXHVRULGHQWLILFDWLRQ
ZLWK FHUWDLQ OLIHVW\OH7KLVPDQLIHVWV LWVHOI LQ WKH ³7KH7LQ\+RXVH´PRYHPHQWRUPRYDEOHGZHOOLQJVJDLQLQJRQ
SRSXODULW\LQZHVWHUQFRXQWULHV>@
,W LV GRXEWIXOZKHWKHU WKH VLQJOHIDPLO\ KRXVHV QRPDWWHU KRZ FOHYHUO\ GHVLJQHGZLOO VROYH KRXVLQJ SUREOHP
JOREDOO\EXWWKHUHLVKLJKGHPDQGIRUZHOOGHVLJQHGKRXVHVWKDWPLGGOHFODVVFXVWRPHUFRXOGDIIRUGLQ3RODQG:LWK
SURSHULQWHUHVWIURPGLJLWDODUFKLWHFWVPDQXIDFWXUHGFXVWRPL]HGKRPHVPD\EHFRPHRQHRIWKHRSWLRQV)RUQRZLQ
WKHPDMRULW\RIFDVHVKRXVHVDUHQRORQJHUGHVLJQHGLQGLYLGXDOO\DQGEXLOGLQJLQGXVWU\XVHVSUHDVVHPEO\WRUHGXFH
FRVWVE\VWDQGDUGL]LQJVROXWLRQV7KHPRGHUQIDVKLRQIRUVPDOOHFRIULHQGO\KRXVHVLQGLFDWHVWKDWWKHUHZRXOGEHD
PDUNHWIRUPDQXIDFWXUHGHDV\DVVHPEOHGWLPEHUVWUXFWXUHV
$VZLWKDQ\QHZSURGXFWLWZRXOGLPSO\FUHDWLQJGRPHVWLFGHPDQGRUDQGDSSHDOLQJWRWKHQHHGIRULGHQWLW\ZLWK
DEUDQG7KHJRDO IRUDIIRUGDEOHFXVWRPL]HGKRXVHV LVQRW WR LQGXVWULDOL]HEXW WRDOORZDQ\ LQWHUHVWHGFXVWRPHU WR
PDQXIDFWXUHLWRQORFDOO\DYDLODEOHPDFKLQHU\ODVHUFXWWLQJDQGRUPLOOLQJPDFKLQHV7KHDUFKLWHFWXUDOHGXFDWLRQDQG
UHVHDUFKLQ3RODQGKDV\HWWRMRLQRQJRLQJUHVHDUFKIRUQRYHOVROXWLRQDGDSWHGWR3ROLVKFRQGLWLRQV
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